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1. Introduction

Information and communication technology and the eHealth strategy propelled data
capture and the need to transform them into information with agility and security so that
it is possible to generate subsidies for decision making [1].

One of the goals of the Sustainable Development of the United Nations is to reduce
the rate of premature mortality from Noncommunicable Chronic Diseases by one-third
by 2030. Specifically, cerebrovascular diseases are the second leading cause of death
worldwide, behind ischemic heart diseases only. Intelligent tools capable of predicting
the probability of a citizen developing cerebrovascular diseases are essential tools for
reducing these diseases. Predicting cases that will require qualified care with acceptable
accuracy enables acting to prevent clinical problems, reducing costs with expensive
treatments, and directing public health investments by making strategies to intervene in
advance [2,3].

This study aimed to develop a preliminary predictive model capable of predicting
the probability of a citizen developing cerebrovascular diseases in Brazil. The input data
for this model was collected through the citizens’ electronic health record system and
transmitted from one installation to another through the layout of data and interface.

2. Approach

An innovative quantitative study of technological and analytical production used a
regression optimized by an algorithm called Stochastic Gradient Descent algorithm
(SGD) as a predictive analysis model proposed to estimate the probability of citizens
developing cerebrovascular diseases in Primary Health Care.
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The artefact created was an API for automation in importing data from the eSUS
system base in primary health care for the Cerebrovascular Disease Dashboard (CDD).
In addition, we added to the database new structures that allowed the inclusion of
information on diets with high concentrations of sodium and sugar and the information
on the educational level of citizens.

We used the principles and foundations of Design Science Research Methodology
(DSRM) to guide the development of this study. The DSRM is organized into six steps.
After this, the data used for the predictive model were randomly generated fictitiously
and generated from the registry variables in primary health care. And, the prediction used
empirical data from eSUS in primary care through the eSUS Primary Care Data and
Interface Layout, and the results were analyzed using descriptive statistics.

3. Body

We carried out the algorithm's training with the registers whose variable cerebrovascular
disease had a value of one. In this way, the algorithm identified the factors that
contributed to the development of cerebrovascular diseases. Also included in the sample
were older citizens, healthy eating habits, and higher education without the condition.
This set aimed to inform the algorithm which characteristics led to a low chance of
having the disease. The sample used in training totaled 13,561 citizens. Finally, the
remaining data set were analyzed and estimated the probability that a citizen will develop
this clinical situation.

The inclusion of the variables diet with a high concentration of sodium, diet with a
high concentration of sugar, and years of study to the predictive analysis algorithm
resulted in an increase in the average probability of a citizen developing the
cerebrovascular disease by 45.32%, from 47.59% to 69.16%. However, in 5,452 citizens,
the chance decreased, and in 798, the result was the same in both analyzes. These
numbers represent 3.20% and 0.47% of the population used in this study, respectively.
Higher education and Cerebrovascular disease variables differed from the general
average (69.16%), with an average probability of 57.80% and 81.52%, respectively. The
minimum possibilities fluctuated considerably. Again, higher education and
Cerebrovascular disease variables showed extreme percentages, 19.00% and 38.00%,
respectively. The variables pregnant and primary education had a minimum probability
0f 36.00%, the second-highest score in the category.

The variable higher education had the lowest probabilities, 19.00% for minimum,
88.00% for maximum, and 57.80% on average. On the other hand, the primary education
variable had the highest index, 95.00%. Diets with high concentrations of sodium and
sugar showed minimum rates of 31.00% and 28.00%, respectively. Regarding the highest
indexes, both variables reached the maximum percentage of the prediction, 95.00% of
probability. The averages of variables mentioned above, the general standard was
73.00% for a diet with a high concentration of sugar and 72.15% for a diet with a high
sodium concentration.

4. Conclusions

The development of this study increased the algorithm confidence index used in
predictive analytics, resulting in the likelihood of citizens develop cerebrovascular
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diseases and allowed the integration with the electronic health system in primary care. It
highlights the importance of analyzing the variables education, a diet with a high
concentration of sugar, and a diet with a high sodium concentration in chronic non-
communicable diseases. It should be noted that this model developed must be used as an
instrument to support citizen care. It should not be used as the sole source of alert for the
risk of cerebrovascular diseases. Under no circumstances, the model covers the set of
factors and clinical assessments carried out by health professionals and, therefore, further
studies are needed.
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